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Mr. Mike Mills, Compliance Manager
Energy Facility Site Evaluation Council
925 Plum Street SE, Bldg. 4
Post Office Box 43172
Olympia, Washington 98504-3172

SUBJECT: SUPPLEMENTAL INFORMATION REGARDING THE REQUEST FOR
EXTENSION AND MODIFICATION OF THE NOTICE OF
CONSTRUCTION/PREVENTION OF SIGNIFICANT
DETERIORATION (NOC/PSD) PERMIT TO CONSTRUCT SATSOP
COMBUSTION TURBINE PROJECT NO. EFSEC/2001-O1
AMENDMENT 1

REFERENCES: a) Letter dated January 19, 2004, Andrew H, McNeil and Laura Schinnell to
Allen Fiksdal, Request for Extension and Modification of the Notice of
Construction/Prevention of Significant Deterioration (NOC/PSD) Permit
to Construct Satsop Combustion Turbine Project No. EFSEC/2001-01
Amendment 1

b) Letter dated January 28, 2004, Mike Mills to Andy McNeil and Laura
Schinnell, Request to Extend and Amend the Notice of
Construction/Prevention of Significant Deterioration Approval No.
EFSEC/2001-01, Amendment 1

Dear Mr. Mills:

On behalf of Duke Energy Grays Harbor, LLC and Energy Northwest (hereafter referred to as
Duke Energy), we are writing to respond to your January 28th letter (Reference b) requesting
additional information.

The following information is being submitted per your request:

1. Supporting Cost Calculations for the proposed BACT detenninafions

Detailed cost calculations are enclosed for all BACT detemilnations, as described in detail
below.
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2. Cost Analysis for NO BACT at 2.5 ppm and 2.0 ppm

As you are aware, Duke Energy accepted the 2.5 ppm short term and 2.0 ppm 24-how NO
emissions limits found in the current permit in light of concerns about regional visibility. Duke
remains committed to complying with the previously established limits, but wants to make clear
that those limits are not based on a cost-effectiveness BACT determination. In fact, the BACT
analysis submitted in April 2001 did not include a cost-effectiveness analysis.

Our January 19, 2004 modification request provided a cost-effectiveness analysis demonstrating
that a 3.0 ppm NO limit with a 10 ppm NH3 slip is BACT. A copy of those cost calculations is
provided as Attachment 1 to this letter.

At your request, we have also prepared a cost-effectiveness analysis for 2.5 ppm and 2.0 ppm
NO limits. The revised cost analysis for the 2.5 ppm and 2.0 ppm NO limits also takes into
account the 5.0 ppm NH3 limit.

It is important to keep in mind that the Grays Harbor facility is partially constructed. As a result,
the case-by-case BACT analysis must take into account any retrofitting or additional operating
costs that would be required to meet a level of emission control beyond that provided by the
original design.

Initially, the Grays Harbor SCR was designed to achieve a 2.5 ppm NO emissions limit with a
10.0 ppm NH3 slip, if that original system were operated in order to achieve a 2.0 ppm 24-hour
NO limit with a 5.0 ppm NH3 slip, the operational costs would increase by approximately
$510,100 per year. This would be an estimated incremental cost of $12,750 per ton of NO
removed. This incremental cost was calculated based on the increased operating cost divided by
the additional NO removed (40 tons). These cost calculations are provided as Attachment 2.

Prior to construction, the Grays Harbor SCR catalyst design was changed to achieve a 2,5 ppm
NO emissions limit with a 5.0 PPM NH3 slip. In order to operate this system at a 2.0 ppm 24-
hour NO limit with a 5.0 ppm NH3 slip, the operational costs would increase by approximately
$233,000 per year, with an estimated incremental cost of $5,800 per ton of NO removed. The
incremental cost was calculated based on the increased operating cost divided by the additional
NO removed (40 tons). These cost calculations are provided as Attachment 3.

3. Details on CO BACT Analysis

As explained in our Request for Extension and Modification dated January 19, 2004 we have
reevaluated BACT for CO control in light of recent data indicating that emissions from GE 7FA
turbines, without any post-combustion control, are much lower than previously believed. The
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previous BACT analysis assumed that emissions, without post-combustion control, would be
22.6 ppm, making the use of catalytic oxidation technology to reduce emissions to 2 ppm appear
to be cost-effective. However, recent data indicates that turbine emissions are much lower than
previously assumed.

Duke has compiled CO emissions data (Attachment 4) from our Duke Energy Washington, LLC,
facility located in Beverly Ohio (PSD Permit # 0684000212). The data that were collected by
the Continuous Emissions Monitors (CEMs) are subject to the QNQC requirements of 40 CFR
60 Appendix F. During normal operations, the emissions were consistently less than 3.0 ppm.
The data clearly demonstrate that the turbines with duct burners can achieve a 6.0 ppm emissions
limit during normal operations without a CO catalyst.

However, operating data for a GE 7FA with duct burners is limited. During the almost 400
turbine operating hours at the Washington Energy Facility, the duct burners operated over 50%
of the time (280 hours of duct burner operation). Although the majority of the data is below
1.5 ppm @ 15% 02, it should be acknowledged that this data is from a recently constructed
facility. As the equipment ages, an increase in CO emissions is to be expected.

The 6.0 ppm BACT determination and the 4.0 ppm proposed emissions limit are intended to
accommodate slight changes in emissions as a result of normal equipment aging and
maintenance activity. Duke Energy will design the turbines to accommodate a CO catalyst in
the event that the facility experiences difficulty achieving the 4.0 ppm CO emissions limit.

The cost calculations supporting the revised CO catalyst BACT analysis are provided in
Attachment 5. These cost calculations are based on a CO emissions rate of 6.0 ppm.

4. Details on VOC BACT Analysis

Duke Energy has attached summary copies (Attachment 6) of emissions testing conducted at the
Washington Energy Facility for VOC emissions. The attached Washington data is representative
of VOC emissions testing at other Duke Energy facilities. Duke Energy can supply additional
test data if needed.

Thank you for your time and consideration and we look forward to meeting with you on
March 11, 2004 to discuss the revised BACT and supporting information so that a timely
resolution may be reached. Please contact Mr. Craig Bressan at (704) 362-6507 or Mr. Andy
McNeil at (360) 482-4345 if you have any questions or require additional information.
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Respectffihly submitted,

dtttQtdll
Duke Energy Grays Harbor, LC
By Andrew H. McNeil, Project Director

Energy Northwest
By Laura Schinnell, Project Scientist

cc: Mr. Alan Newman, P.E. — Department of Ecology

Enclosures: Attachment 1, Cost Analysis for 3.0 ppm NOx Limit with a 10 ppm NH3 Slip
Attachment 2, Cost Analysis, Facility Designed for 2.5 ppm NOx Limit with a

10 ppm NH3 Slip, Operated at 2.0 ppm NOx Limit and 5 ppm NH3 Slip
Attachment 3, Cost Analysis for Facility Designed for 2,5 ppm NOx Limit with a

5 ppm NH3 Slip, Operated at 2.0 ppm NOx Limit with a 5 ppm NH3 Slip
Attachment 4, CO Emissions Data from Duke Energy Washington, LLC
Attachment 5, Cost Analysis for 6.0 ppm CO Emissions Rate
Attachment 6, Summary Copies of Emissions Testing for VOC Emissions
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Attachment 1

Cost Analysis

Selective

Capital Costs per Turbine

for 3.0 ppm NOx Limit with a 10 ppm NH3 Slip

Catalytic Reduction (5CR) Cost Estimates

Items Value Basis
Purchased Equipment Equipment costs $ 2,037,250 Vendor Quote = A

Instruments $ 203,700 0,10*A

Sales tax $ 142,600 0.07*A
Freight $ 101,900 0.05*A

Total Equipment costs $2,485,450 B = 1.22tA
Direct Installation Cost Foundations and Supports $ 198,800 0.08*8

Handling and Erecting $ 348,000 0.14*8
Electrical $ 99.400 0.O4B
Piping $ 49,700 0,01*B
Insulation $ 24,900 0.0l*B
Panting $ 24,900 0.01*8

Total installation costs $ 745,700 0.30*8
Total Direct Costs $ 3,231,200

Total Capital Investment Costs I $4,001,690 I

Indirect costs (installation) Engineering
Construction/field expense
Contractor fees
Start-up
Performance tests
Contingencies
Total construction

$248,500
$124,300
$248,500
$49300
$24,900
$61,120

S 770,490

0. 10*8
0.05*8
0.10*8
0.02*8
0.Ol*B
0.03*B

0.31 B



Operating Costs per Turbine

Attachment 1

Item Value Basis Source
Electricity 3.0 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Output of Turbine (kW) 0.3% 0.1% per I in. Vendor
Power Loss Due to Pressure drop (kW) 540
Unit Cost (S/kWh) so.o4s Esthnate
Cost ($/yr) (based on 4,000 hours) $97,200
Operating Labor $90,090 OAQPS
Supervisory Labor $13,510 OAQPS
Maintenance
Labor 0.5 V3 hr per shift OAQPS
Analyzer Jabor 0.04
Catalyst replacement labor

0.1 40 hr./yrUnit cost($/hr)
00Labor Costs

$25 620Material Costs ($/yr)
$21960 OA 1Total Costs ($/yr)
$47580

Ammonia Requirement
Ton/yr 44 Vendor
Unit cost $315 Peoples GasTotal Cost

$13 930
Process Air
Requirement (scfYlb NH3) 350 Vendor
Requirement (MsdVyr) 69,643 Vendor
Unit Cost ($fMscf) $0.20 Peters Timmerhaus Standard
Total Cost (5/yr) $13,930
Catalyst Replacement
Catalyst Costs $384,130 Catalyst Vendor
Annual Cost ($/yr) (3 year life) $146,370 OAQPS
Indirect Annual Costs
Overhead $86,916 OAQPS
Administrative $88,458 OAQPS
Property Tax $44,229 OAQPS
Insurance $44,229 OAQPS
Capital Recovery $576,191 OAQPS

Total Indirect (S/yr) $795,794 OAQPS
Total Annualized Cost ($/yr) $1,218,404

OAQPS — Office of Mr Quality Planning and Standards
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Cost Analysis
Facility Designed for 2.5 ppm NOx Limit with a 10 ppm NH3 Slip

Operated at 2.0 ppm NOx Limit with a 5 ppm NTh Slip



Attachment 2

Selective Catalytic Reduction (SCR) Cost Estimates

Facility Design 2.5 ppm NO 10.0 ppm NH3 slip

2.0 ppm NO 5.0 ppm NH3 slip

Capital Costs per Turbine

Items Value Basis
Purchased Equipment Equipment costs $ 2,296,620 Vendor Quote = A

Instruments $ 229,662 0.lO*A
Sales tax $ 160,763 O.07*A
Freight $ 114,831 0.OSA

! Total Equipment costs $2,801,876 B = 1.22A
Direct Installation Cost Foundations and Supports $ 224,150 0.08B

Handling and Erecting $ 392,263 0.14*8
Electrical $ 112,075 0.04*B
Piping $ 56,036 0.02B
Insulation $28,018 0,O1*B
Panting $ 28,018 0.OlB

Total installation costs $ 840,563 0.30B
Total Direct Costs $ 3,642,440

Indirect costs (installation) Engineeñng
Construction/field expense
Contractor fees
Start-up
Performance tests
Contingencies
Total construction

$280,188
$140,094
$280,188

$56,038
$28,919
$84,056

$ 868,582

0.1 0*B
0.05*8
0.1 0*B
0.02*B
0.01*8
0.03B
0.3lB

Total Capital Investment Costs I $4,511,022 I



Attachment 2

Operating Costs per Turbine

Item Value Basis Source
Electricity 3.8 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Output of Turbine (kW) 0.38% 0.1% per I in. Vendor
Power Loss Due to Pressure drop (kW) 684
Unit Cost (S/kWh) 50.045 Estimate
Cost ($/yr) (based on 4,000 hours) $123,120
Operating Labor $90,090 OAQPS
Supervisory Labor $13,510 OAQPS
Maintenance
Labor 0.5 ¼ hr per shift OAQPS
Analyzer labor 0.04
Catalyst replacement labor 0 1 40 hr/yrUnit cost($/hr)

$35 ooLabor Costs ($5”)
25 620Material Costs ($/yr)
2l’96O OA PSTotal Costs ($/yr)
$47;580

Ammonia Requirement
Ton/yr 59 Vendor
Unit cost $315 Peoples Gas
Total Cost 8 8
Process Aft
Requirement (scf’lb NH3) 350 Vendor
Requirement (MscV’yr) 69,643 Vendor
Unit Cost ($/Mscfl $0.20 Peters Timmerhaus Standard
Total Cost ($/yr) $18,525
Catalyst Replacement
Catalyst Costs $643,500 Catalyst Vendor
Annual Cost ($/yr) (3 year life) $245,200 OAQPS
Indirect Annual Costs
Overhead $86,916 OAQPS
Administrative $90,220 OAQPS
Property Tax $45,110 OAQPS
Insurance $45,110 OAQPS
Capital Recovery $627,500 OAQPS

Total Indirect ($/yr) $894,856 OAQPS
Total Annualized Cost ($/yr) $1,451,466

OAQPS — Office of Air Quality Planning and Standards



Attachment 3

Cost Analysis
Facility Designed for 2.5 ppm NOx Limit with a 5 ppm NH3 Slip

Operated at 2.0 ppm NOx Limit with aS ppm NH3 Slip



Attachment 3

Selective Catalytic Reduction (5CR) Cost Estimates

Facility Design 2.5 ppm NO 5.0 ppm NH3 slip

2.0 ppm NO 5.0 ppm NH3 slip*

Capital Costs per Turbine

Items Value Basis
Purchased Equipment Equipment costs $ 2,296,620 Vendor Quote = A

Instruments $ 229,662 0.l0*A
Sales tax $ 160,763 0.O7tA
Freight $ 114,831 0.O5tA

Total Equipment costs $2,801,876 B = l.22*A
Direct Installation Cost Foundations and Supports $ 224,150 0.08*B

Handling and Erecting $ 392,263 0.14*B
Electrical $ 112,075 0,O4tB
Piping $ 56,036 0.02*B
Insulation $28,018 0.01*8

Panting $ 28,018 0.01*B

Total installation costs $ 840,563 0.30*B

Total Direct Costs $ 3,642,440

Indirect costs (installation)

Total Capital Investment Costs I $4,511,022

Engineering
Construction/field expense
Contractor fees
Start-up
Performance tests
Contingencies
Total construction

$280,188
$140,094
$280,188

$56,038
$28,019
$84,056

$ 868.582

0.10*B
0.05*B
0.10*B
0.02*B
0.01*8
0.03*B
0.31*B



Operating Costs per Turbine

Aftachment 3

Item Value Basis Source
Electricity 3.8 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Output of Turbine (kW) 0.38% 0.1% per I in. Vendor
Power Loss Due to Pressure drop (kW) 684
Unit Cost ($fkWh) $0.045 Estimate
Cost ($Iyr) (based on 4,000 hours) $123,120
Operating Labor $90,090 OAQPS
Supervisory Labor $13,510 OAQPS
Maintenance
Labor 0.5 ¼ hr per shift OAQPS
Analyzer labor 0.04
Catalyst replacement labor

0.1 40 briyrUnit cost($/hr)
$35 00Labor Costs ($/yr)

$25 620Material Costs
$21960 OAQPSTotal Costs ($/yr)

Ammonia Requirement
Ton/yr 59 Vendor
Unit cost $315 Peoples GasTotalCost

$18585
Process Air
Requirement (scfYlb NH3) 350 Vendor
Requirement (Mscf’yr) 69,643 Vendor
Unit Cost ($IMscf) $0.20 Peters Timmerhaus Standard
Total Cost ($/yr) $18,525
Catalyst Replacement
Catalyst Costs $643,500 Catalyst Vendor
Annual Cost ($/yr) (3 year life) $522,230 OAQPS
Indirect Annual Costs
Overhead $86,916 OAQPS
Administrative $90,220 OAQPS
Property Tax $45,110 OAQPS
Insurance $45,110 OAQPS
Capital Recovery $627,500 OAQPS

Total Indirect (Sfyr) $894,856 OAQPS
Total Annualized Cost ($/yr) $1,728,500

OAQPS — Office of Air Quality Planning and Standards

* Cost estimates based on a system that was designed to operate at 2.5 ppm NOx and 10 ppm NH3, but
operated at 2.0 ppm NO, and 5.0 ppm Nil3. Estimates based on vendor modeling.



Attachment 4

CO Emissions Data from Duke Energy Washington, LLC
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Attachment 5

Cost Analysis for 6.0 ppm CO Emissions Rate



Capital Costs per Turbine

Attachment 5

Cost Analysis for 6.0 ppm CO Emissions Rate
Carbon Monoxide Catalyst

Items Value Basis
Purchased Equipment Equipment costs $ 1,241,875 Vendor Quote = A

Instruments $ 124,200 0.lOA
Sales tax $ 86,900 0.07*A
Freight $ 62,100 0.05*A

Total Equipment costs $1,515,075 B = 1.22A
Direct Installation Cost Foundations and Supports $ 121,000 0.08*B

Handling and Erecting $ 212,100 0.14*B

Electrical $ 60,600 0.04*B

. Piping $ 30,300 0.01*B

Insulation $ 15,200 0.01*B

Panting $ 15,200 0.01B
. Total installation costs $ 454,600 0.30*8

Total Direct Costs $ 1,969,700

Indirect costs (installation)

Total Capital Investment Costs I $2,439,500 I

Engineering $151,500 0.10*8

Consthictio&field expense
Contractor fees
Start-up
Performance tests
Contingencies
Total construction

$75,800
$151,500
$30,000
$15,200
$45,500

$ 469,800

0.05*8

0.lOB
0.02*B

0.01 *B
0.03*B
0.31 *B



Attachment 5

Operating Costs per Turbine

Item Value Basis Source
Electricity 3.0 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Output of Turbine (kW) 0.3% 0.1% per I in. Vendor
Power Loss Due to Pressure drop (kW) 540
Unit Cost (S/kWh) $0045 Estimate
Cost ($Iyr) (based on 4,000 hours) $97,200
Operating Labor . $19,110 OAQPS
Supervisory Labor $2,870 OAQPS
Maintenance
Labor 0.5 V2 hr per shift OAQPS
Analyzer labor 0.0 1
Catalyst replacement labor

/

Labor Costs (5/yr)
$24 230
$24230 OAQPS
$48,460

Catalyst Replacement
Catalyst Costs $359,000 Catalyst Vendor
Annual Cost ($lyr) (3 year life) $139,800 OAQPS
Indirect Annual Costs
Overhead $42,260 OAQPS
Administrative $48,790 OAQPS
Property Tax $24,400 OAQPS
Insurance $24,400 OAQPS
Capital Recovery S296,220 OAQPS
Total Indirect ($/yr)

$414,070 OAQPS
Total Annualized Cost ($I) $634,030

OAQPS — Office of Air Quality Planning and Standards



Attachment 6

Summary Copies of Emissions Testing for VOC Emissions



Summary copies of emissions testing for VOC emissions

Feb—05—04 0:68aju Frog—DUKE ENERGY 713 989 1717 7—941 P101/002 F—037

GE MCStIZt, Plait
888 Industrial Dth’o
Sh7hw34 illinois eQiza
Ph; 630-530-MOO, Fax: 630-8.30-6630

PARTICULATE AND GASEOUS EMISSIONS COI%{PLIA.NCE TEST

Performed At

Duke EnergyWashington County, ac
Washington Ener’ Facility
Units 1 and 2
Beverly, Ohio

Test Dales

July 10 through 12,2902

Report No.

GE Mostardi Pla±t Report 2002041 OR

Repon Submittal Dote

GE ENERGY SERVICES

August 9, 2002



713 989 1717 T—941 P.oa2/002 F—037

GE ENERGY SERVICES

9 through 18. The following table summarizes

.
Uniti Unlt2

Parameter Units aandDa CrOnly ] DROnly’ CfandDR_1__aonly DBOnLy’

ppmvd 15% O 2.76 185 0.0 2.78 2.86 0.0

NOx IbillO’Bw 0.0101 0.0104 0,0 0.0102 0.0105 0.0

IbsThr1 23.42 18.55 4.87 24.28 19.10 118

ppmvd@ l5%O, 0.28 0.17 0.1 I 0,15 054 0,0

Co lbWI 0’ Bct, o.00o6 0,0004 0.0002 0.0003 0.0010 0.0

WsRu3 1.43 0.66 0.77 — 0.81 L.1S 0.0

ppmvd <0.11 <0.06 0.05 ‘0.07 <0.08 0.0

Fonnldchy4 IbslIBw <0.000169 <0,000ltJ <0.000056 - <0.000106 <0.000151 0.0

IbsThr1 <039 <020 0.19 <0.26 <028 0.0

ppmvd I5%Q 0.11 0.62 0.0 0.16 Os? 0.0

VOC(CH4) IWJO’Btij 0.0001 0.0002 0.0 0.0002 0.0006 0.0

lbsflwZ 033 141 0.0 0.43 1.08 0.0

— lbs/br’ 1.723 2.444 0.0 3.449 2.066 ins
Paniculaic

IbWlOBtu 0.0007 0.0013 0,0 0.0015 0.0011 0,0004

Opacity 0.0 0.0 0,0 00 0.0 0.0

Total SuIfW gr/IOOcfs 11S 0.03 0.03 NM 0.03 0.03 WA

Determined by subtracting avenge emissions with the duct burners off from tilt average emissions with duct burncrs

2

Summary copies of emissions testing for VOC emissions

ENERGY

2.0 SUMMARY OF RESULTS

Complete test results are given on pages
the test results.

Table I: Baseload-Pinng Pipeline Natural Gas

on.
2Dctermined using volumetric air flow dma collected in conjunction with ach test.

GE Mostrntli Plan Project 200204108 C GE Mosnrdi Plan
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